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Objectives for talkObjectives for talk

1. Challenges 

2. Harmonics

3. Optimization 

4. Safety and Comparison of agents

5. ASE: Papers to Guidelines and Standards

6. Cost and Efficiency

7. Future

Challenges

Sonographer

Nursing
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Administration

Reimbursement
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Objectives for talkObjectives for talk

ASE: Papers to Guidelines and Standards

 Need and statements

Challenges

Bendick, P. J. (2015). Scope of Practice and Clinical Standards 
for the Diagnostic Medical Sonographer. 
Journal of Diagnostic Medical Sonography, 31(4), 197-197.
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Challenges

Challenges
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2000: Cardiac Communication 
papers
2000: Cardiac Communication 
papers

• Performing an Echocardiographic Examination with a Contrast Agent - -

Burgess, P.

• Achieving a Diagnostic Contrast-Enhanced Echocardiogram– Witt, S.

• Ultrasound Contrast Physics - - McCulloch, M.

• Contrast echocardiography: current and future applications - -

• Mulvagh, S.L.

2001: ASE Position Paper2001: ASE Position Paper

1. Understanding microbubble 

physics

2. Recognition of need

3. IV access 

4. Image acquisition
Waggoner, A.  et al. (2006). American Society of Echocardiography 
minimum standards for the cardiac sonographer: a position paper. 
JASE 19(5), 471-474.
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2008 ASE Consensus Statement2008 ASE Consensus Statement

1. Mechanics of both echo machine 
and microbubbles

2.   Definition of Clinical Applications
Quantification of LV
Anatomy

Intracardiac
Extracardiac

Doppler Enhancement
Use in Stress Echo

3.   Defined Roles
4.   Safety
5.   Cost effectivenessMulvagh, S. L., et al. (2008). American Society of Echocardiography 

consensus statement on the clinical applications of ultrasonic contrast 
agents in echocardiography. JASE 21(11), 1179-1201.

2014: ASE Guidelines2014: ASE Guidelines

1. Mechanics of both echo   
machine and 

microbubbles
2.   Definition of Clinical 
Applications

A. Quantification of LV
B. Anatomy

 Intracardiac
 Extracardiac

C. Doppler Enhancement
D. Use in Stress Echo

3.     Defined Roles
4. Safety

 Shunts
 PHTN
 Agitated Saline

5. Cost effectiveness
6. Future developments

Porter, T. R., et al.  (2014). Guidelines for the cardiac sonographer in 
the performance of contrast echocardiography: a focused update from 
the American Society of Echocardiography. 27(8), 797-810.

13

14



2025 SDMS Annual Conference

© Copyright. Society of Diagnostic Medical Sonography. All Rights Reserved.

Hampson et al. Echo Research & Practice              
https://doi.org/10.1186/s44156-023-00034-9

2023: BMC Guidelines2023: BMC Guidelines

Prominent MessageProminent Message

• UCAs should be used whenever suboptimal images exist for the 
quantification of chamber volumes and ejection fraction and the 
assessment of regional wall motion. 

• Suboptimal images are defined as the inability to detect two or more 
contiguous segments in any three of the apical windows.

• Doppler flow evaluations with UCAs should be performed on rest or 
stress studies if spectral signals to quantify velocities and pressure 
gradients were inadequate. 

• Doppler enhancement with UCAs can be done in the same studies in 
which UCAs were used to improve LVO.
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Harmonics

The PastThe Past
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HarmonicsHarmonics

Pulse Inversion Power Modulation

Porter, T. R., et al.  (2014). Guidelines for the cardiac sonographer in the performance of 
contrast echocardiography: a focused update from the American Society of 
Echocardiography. 27(8), 797-810.

HarmonicsHarmonics
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HarmonicsHarmonics

Objectives for talkObjectives for talk

Optimization
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Optimization

Optimization

 Default Power setting is <0.12 MI;
lower MI’s will be more sensitive 

 Pen choice suppresses tissue the best particularly 
“septal stripe”

 Sometimes too much apical destruction though; if there 
is too much Apical destruction then move Focus up 
towards Apex

 Gen choice is most like ultraharmonics
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UEA: Which is Which?

Optimization

Default Settings for Contrast work well

Turn up compression for softer appearance

Use Chroma Maps if you like color overlay 

Gray maps will alter the look
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Optimization

LVO 

Hampson et al. Echo Research & Practice              
https://doi.org/10.1186/s44156-023-00034-9

Contrast-specific ultrasound imaging

Key points

1. There are two contrast imaging pre-sets available on the Philips and GE platforms: 
namely ‘LVO/LV Contrast’ (MI>0.2) and ‘Low MI/Contrast Low MI’ (<0.2).

2. The BSE recommends using ‘Low MI’ contrast specific imaging pre-set in the 
fundamental mode both for rest and stress imaging, if available and well optimized.

3. ‘Low MI’ in the fundamental mode provides excellent endocardial definition, allows low 
volumes of contrast usages, provides uniform opacification with minimum optimization 
and the simultaneous ability to assess perfusion.

4. The ‘LVO’ pre-set in the harmonic mode may be used (ideally fundamental mode) if 
‘Low MI’ fundamental imaging mode is not available. LVO imaging mode does not allow 
perfusion assessment with the presently available UCA, requires a larger volume of 
contrast and apical artifacts are common.

Optimization
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Optimization

Optimization
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Optimization
3D

Frame Rates in Full Volume and Live 3D 

Contrast LVO have higher frame rate 
compared to Contrast Low MI

 In Contrast LVO, Pen is single pulse 
harmonics

Go to Absolute shallowest Depth possible 

Use Full Volume Option set to Frame Rate

Optimization
3D
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Optimization
Triggered

 In order to get replenishment 
information Trigger Beats must be 
changed manually during 
acquisition

E.g., 1,2,4,8

 In Review Beats will be annotated 
on display

Optimization
Triggered 
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Optimization
Triggered 

Contrast Optimization
Triggered 

Courtesy of Philips
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Contrast Optimization
Triggered 

How to synchronize Flash?

Turn on ECG triggering

ECG Delay controls where Flash ends

1 Frame gives TRI (TRI = Triggered Replenishment 

Imaging)

40 frames gives “real-time” imaging with 

synchronized Flash

Allows visualization of wall motion

ObjectivesObjectives

Safety and need:

 FDA Black Box
 PHTN
 Agitated Saline
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Black Box WarningBlack Box Warning

• “Sometimes echocardiograms in certain patients are 
difficult for physicians to see and interpret,” said 
Libero Marzella, M.D., Ph.D., director of the Division of 
Medical Imaging Products in the FDA’s Center for Drug 
Evaluation and Research. “Today’s approval provides 
doctors with another option when performing contrast 
enhanced ultrasound.”

ICUS Weekly News Monitor 10-17-2014
(ICUS Weekly News Monitors)

Black Box WarningBlack Box Warning

1997: FDA Approval of contrast      
agents

2007: Black Box Warning
2008: Retrospective multicenter 

study

Dolan, Melda S., et al. "Safety and efficacy of commercially 
available ultrasound contrast agents for rest and stress 
echocardiography: a multicenter experience." Journal of the 
American College of Cardiology 53.1 (2009): 32-38.
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Contrast in PHTNContrast in PHTN

Prospective study:

N=32   (16 with >35mmHg)

1. No significant changes in 
systemic or pulmonary 
hemodynamics 

2. Non significant changes in 
and conduction intervals

3. No serious AE or deaths 
occurred

4. No change in safety 
assessments

Wei, K. et al JASE 2012; 25 584-8

Contrast in PHTNContrast in PHTN

Journal of the American Society of Echocardiography 2014 27, 797-810DOI: 
(10.1016/j.echo.2014.05.011

Retrospective

1900 subjects:  > 35 mmHg

414 subjects:  > 50mmHg
118 subjects:  > 60 mmHg

No significant differences with mortality and 
MI

No association between contrast related AE 
and RSVP

“The writing group recommends that if a contrast 
agent is needed to improve right ventricular 
opacification or LVO or Doppler enhancement in a 
patient with PHT,  it should be used.”

“The writing group recommends that if a contrast 
agent is needed to improve right ventricular 
opacification or LVO or Doppler enhancement in a 
patient with PHT,  it should be used.”
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Adverse Effects

Key Point:  No PRIOR sensitivity may have occurred.  Can 
decrease in severity or even disappear with subsequent 
administrations.

Mechanism:
Occurs relatively frequently in liposomal drugs (e.g. Doxil, 
Amphotericin) up to 7%

Mild forms associated with palmar erythema and back pain.

Severe form associated with hypotension, bronchospasm, 
hypoxemia

Ability of lipid particles to produce CARPA
(C’ activation-related pseudoallergy) has
been studied.

Adverse Effects
Factors That Influence CARPA  (C’ activation-related 
pseudoallergy)

1. Surface charge

– Most commercial lipid microbubbles possess a net 
charge

2. Lipid dose (particle surface area) and rate

– All microbubbles (lipid, polymeric, albumin) have the 
potentioal to activate complement at their surface

3. Presence of non-ionic polymer at surface (polaxamer, 
PEG)

– Many commercial lipid microbubbles have been 
designed with non-ionic polymer on the surface 
[polaxamer, PEG(polyethylene glycol)]
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ObjectivesObjectives

Comparison of agents

UEA agents (2015)UEA agents (2015)
• Second generation contrast agents — Of the following second-generation 

contrast agents, three (Optison, Definity, and Lumason) are currently FDA 
approved:
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UEA agentsUEA agents

Establishing Policy: 
How to Administer 
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Establishing Policy: 
How to Administer

Establishing Policy: 
How to Administer 
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FDA: Agitated SalineFDA: Agitated Saline

Journal of the American Society of Echocardiography 2014 27, 797-810DOI: 
(10.1016/j.echo.2014.05.011

FDA: Agitated SalineFDA: Agitated Saline
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FDA: Agitated SalineFDA: Agitated Saline

Establishing Policy: 
Cost

Here are the key reasons medical coding is essential:

Billing and Reimbursement:
.
Medical codes tell insurance companies what services were provided, allowing healthcare providers to receive proper payment for their 
work. 
Standardization:
.
Coding provides a universal language for medical documentation, ensuring consistency in how patient information is recorded and shared 
across different healthcare providers and states. 
Data Analysis and Research:
.
The standardized codes become valuable data points that researchers use to analyze healthcare trends, identify diseases, and plan for 
future public health needs. 
Compliance:
.
Proper coding helps healthcare facilities adhere to complex regulations and reduces the risk of audits, penalties, or fraud associated with 
incorrect billing. 
Accurate Patient Records:
.
By ensuring correct diagnoses and treatments are documented, medical coding contributes to maintaining the accuracy and integrity of 
patient medical records. 
Improved Patient Outcomes:
.
The data generated from accurate coding can lead to better healthcare policies and the development of improved treatment options over 
time. 
Communication:
.
Medical codes enable clear and concise communication of patient information between healthcare providers and insurance companies, 
reducing miscommunication and errors. 
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Establishing Policy: 
Cost

Establishing Policy: 
Cost
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Establishing Policy: 
Cost

Establishing Policy: 
Cost

Kurt, Mustafa., et al. “Impact of Contrast Echocardiography on Evaluation of 
Ventricular Function and Clinical Management in Large Prospective Cohort." 
Journal of the American College of Cardiology 53.9 (2009): 802-10.
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Establishing Policy: 
Cost

Kurt, Mustafa., et al. “Impact of Contrast Echocardiography on Evaluation of 
Ventricular Function and Clinical Management in Large Prospective Cohort." 
Journal of the American College of Cardiology 53.9 (2009): 802-10.

Contrast: Which is Which?

Optison Lumason

Definity
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Thank You
for your 

Attention

Thank You
for your 

Attention
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